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Abstract 

Background: Screening can reduce colorectal cancer (CRC) incidence and mortality. However, screening is 
underutilized in vulnerable patient populations, particularly among Latinos. Patient-directed decision aids can 
increase CRC screening knowledge, self-efficacy, and intent; however, their effect on actual screening test 
completion tends to be modest. This is probably because decision aids do not address some of the patient-specific 
barriers that prevent successful completion of CRC screening in these populations. These individual barriers might 
be addressed though patient navigation interventions. This study will test a combined decision aid and patient 
navigator intervention on screening completion in diverse populations of vulnerable primary care patients. 

Methods/Design: We will conduct a multisite, randomized controlled trial with patient-level randomization. Planned 
enrollment is 300 patients aged 50 to 75 years at average CRC risk presenting for appointments at two primary clinics 
in North Carolina and New Mexico. Intervention participants will view a video decision aid immediately before the clinic 
visit. The 14 to 16 minute video presents information about fecal occult blood tests and colonoscopy and will be 
viewed on a portable computer tablet in English or Spanish. Clinic-based patient navigators are bilingual and bicultural 
and will provide both face-to-face and telephone-based navigation. Control participants will view an unrelated food 
safety video and receive usual care. The primary outcome is completion of a CRC screening test at six months. Planned 
subgroup analyses include examining intervention effectiveness in Latinos, who will be oversampled. Secondarily, 
the trial will evaluate the intervention effects on knowledge of CRC screening, self-efficacy, intent, and 
patient-provider communication. The study will also examine whether patient ethnicity, acculturation, language 
preference, or health insurance status moderate the intervention effect on CRC screening. 

Discussion: This pragmatic randomized controlled trial will test a combined decision aid and patient navigator 
intervention targeting CRC screening completion. Findings from this trial may inform future interventions and 
implementation policies designed to promote CRC screening in vulnerable patient populations and to reduce 
screening disparities. 

(Continued on next page) 
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Background 

Colorectal cancer screening in vulnerable populations 

Colorectal cancer (CRC) is an important cause of cancer 
death among all men and women in the United States, 
including Latinos [1,2]. Compared with non-Latinos, 
Latinos have substantially lower CRC screening rates 
and may also be more likely to be diagnosed with CRC 
at an advanced stage [1,3,4]. Despite increases in screening 
rates in the last decade [5], only 65% of US adults are up 
to date with recommended screening, and only about 47% 
of US Latino adults [6,7] . Members of vulnerable groups, 
including racial or ethnic minorities, the uninsured, and 
Medicaid populations have the lowest screening rates in 
the USA [8]. The many patient-, provider-, and system- 
level barriers that inhibit the CRC screening process 
disproportionately affect vulnerable groups. Common 
barriers to completing screening include poor know- 
ledge about screening and screening options, compet- 
ing demands in primary care, leading to insufficient 
communication with the provider about screening, lack 
of health insurance (resulting in a lack of access to 
care, including cancer screening), and an inability to 
navigate the healthcare system (resulting in screening 
not being scheduled or completed). Latinos, now one 
of the nation's largest racial or ethnic minority groups, 
often face additional language (communicating with 
providers about screening) and cultural barriers (mach- 
ismo, fatalism) [8-10]. To increase CRC screening in vul- 
nerable populations, interventions that address multiple 
screening barriers are needed. Moreover, to address ethnic 
disparities in CRC screening, these interventions must be 
effective in Latino populations. 

Successful CRC screening requires multiple steps 

Successful completion of CRC screening in primary care 
requires progression through a number of steps: having 
awareness of and knowledge about screening, deciding 
that one is ready for screening (intent), having self- 
efficacy to discuss screening with a provider, and ability 
to communicate effectively and form a screening plan 
with a provider. Later steps in the progression include 
movement from test ordering to test completion. Fail- 
ures in CRC screening may occur from 'breakdowns' of 
the process at any one of these steps [11,12]. Vulnerable 
populations are particularly susceptible to such break- 
downs, owing to barriers at the levels of the healthcare 



system and providers, including a lack of access to care 
and decreased physician time during a visit [13,14]. At 
the individual level, many factors affect screening uptake, 
particularly in vulnerable immigrant populations, includ- 
ing: acculturation and language barriers; sociocultural 
beliefs, such as cancer fatalism; and lack of knowledge 
and low health literacy [9,15-18]. 

Decision aids and patient navigation 

Decision aids are evidence-based patient education tools 
designed to promote informed and shared health-related 
decision making [19]. Decision aids for CRC screening 
have the potential to mitigate some of the barriers to 
screening. For example, decision aids can overcome lit- 
eracy barriers by having a narrator read all text aloud 
or by using easy-to-understand graphics and anima- 
tions. Because they can be viewed outside of the actual 
patient-provider encounter and can be delivered by 
other members of the healthcare team, decision aids can 
also help to overcome provider barriers, such as lack of 
time to educate patients about screening. Decision aids 
are designed not only to help patients gain knowledge and 
build intent, but also to help patients understand their 
options and prepare them to engage in making in- 
formed decisions with their healthcare providers [20]. 
Studies in English-speaking populations have shown 
that decision aids can increase patients' knowledge about 
cancer and screening, intent to be screened, ability to 
state a CRC screening test preference, and even screening 
completion [21-24]. A preliminary study of the Spanish- 
language decision aid used in this study suggests that the 
decision aid is efficacious; decision specific knowledge 
about CRC screening, and self-efficacy and intention to 
complete CRC screening all improved. It also suggested 
that the decision aid improved communication between 
doctor and patient about CRC screening [25]. However, 
the overall body of evidence is mixed regarding the effect 
of decision aids as a single intervention on CRC screening 
test completion. This suggests that while decision aids 
educate and activate patients, other barriers that inhibit 
the progression to test completion are not addressed by 
decision aids alone. 

Introduced in the 1990s, patient navigation has been 
advocated as an approach to addressing barriers to cancer 
care (including cancer screening) for vulnerable popula- 
tions [26,27]. Experts currently define patient navigation 
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as a 'barrier-focused' intervention that (a) provides support 
to individual patients for a specific episode of cancer- 
related care; (b) has a defined endpoint, when an episode 
of care is complete (for example, CRC screening); (c) tar- 
gets a defined set of health services required to complete 
an episode of cancer-related care; and (d) focuses on in- 
dividual barriers to accessing cancer care [28]. Emerging 
evidence supports the effectiveness of patient navigation 
in increasing cancer screening in general and, specifically, 
in increasing CRC screening in vulnerable populations 
[29,30]. Decision aids and patient navigators represent 
potentially complementary interventions for promoting 
screening because they address multiple barriers that 
affect different steps in the screening process. Combing 
the two intervention methods might be a more effective 
way to address the complex, multilevel barriers to CRC 
screening that vulnerable populations encounter. How- 
ever, to our knowledge, no study has tested an interven- 
tion combining a decision aid with patient navigation to 
promote CRC screening in vulnerable populations in a 
primary care setting. 

Conceptual framework 

Informed by Prochaska's transtheoretical model and 
'stages of change' and Bandura's social cognitive theory 
[31,32], our conceptual framework (Figure 1) illus- 
trates the steps involved in CRC screening and how we 
hypothesize that the components of our intervention 
will affect the process. The decision aid acts mainly to 
increase patient knowledge, self- efficacy, and intent, 
and promotes informed decision making regarding 
choice of screening modality and communication with 
a healthcare provider. The patient navigator primarily 
facilitates completion of screening by addressing additional 
barriers that often supervene even after a screening test 
has been ordered. However, a patient navigator may also 
help to build on the knowledge, intent, and self-efficacy 
established by decision aid viewing. 

Study objectives 

The specific objectives of this study are: 

1. To determine the effect, relative to usual care, of a 
practice-based intervention that includes a CRC 
screening decision aid plus patient navigation on 
CRC screening completion in diverse, vulnerable 
primary care patient populations. 

2. To determine (a) the intervention effect on 
knowledge, self-efficacy, intent, and clinical 
communication about CRC screening and (b) how 
these factors influence the effectiveness of the 
intervention on screening test completion. 

3. To explore whether patient ethnicity, acculturation, 
language preference, or health insurance status 
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Figure 1 CHOICES/OPCIONES study flow. 



moderate the relationship between the intervention 
and screening behavior. 

Our main hypotheses are that an intervention includ- 
ing a CRC screening decision aid combined with bilin- 
gual and bicultural patient navigators will improve 
patients' screening-related knowledge and self-efficacy, 
promote intention to be screened and patient-provider 
communication about screening, facilitate test order- 
ing, and result in a significant increase in successful 
completion of CRC screening. 
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Methods/Design 

Overview of study design 

As illustrated in Figure 1, the CHOICES/OPCIONES 
trial is a multisite, two-arm pragmatic randomized con- 
trolled trial testing the effect of an intervention, including 
a CRC screening decision aid and a patient navigator, in 
primary care clinics serving diverse, vulnerable patients. 
The combination of two interventions represents a novel 
approach to promoting cancer screening in vulnerable 
populations. The primary outcome is CRC screening 
test completion at six months. Secondary outcomes in- 
clude CRC screening knowledge, screening self-efficacy, 
intention to be screened, and patient-provider commu- 
nication about CRC screening. This study is approved 
by the Institutional Review Boards at the University of 
North Carolina (Study # 09-0537), the University of 
New Mexico (Study ID 12-263), and the Carolinas 
HealthCare System (File # 12-13-03E). 

Study participants and setting 

The trial will recruit approximately 300 participants, in- 
cluding at least 150 Latinos from the two clinic sites 
over approximately 15 months. Enrolled patients will be 
aged 50 to 75 years, at average risk of CRC, and not cur- 
rently undergoing CRC screening according to current 
US Preventive Services Task Force recommendations 
[33]. Patients will be excluded if they are unable to speak 
either English or Spanish, or have severe cognitive, visual, 
or hearing impairment that would prevent decision aid 
viewing. Research assistants will review the appointment 
schedule and medical records to identify potentially eli- 
gible participants prior to or on the day of a visit. After de- 
termining eligibility, interested participants will complete 
a signed consent form and provide authorization under 
the terms of the Health Insurance Portability and Ac- 
countability Act. 

The two study sites are in Charlotte, North Carolina 
and Albuquerque, New Mexico, and are parts of larger, 
non-profit healthcare systems. Both sites serve racially 
and ethnically diverse, low-income communities. The 
Charlotte, NC, site is a Community Health Center in 
northeast Charlotte. The clinic serves approximately 
12,000 patients, among whom there is a large and growing 
Latino population. The clinic site in Albuquerque, NM, is 
located in the International District of Albuquerque, the 
most densely populated and ethnically diverse sector of 
the city. The clinic serves more than 5,000 patients, nearly 
half of whom are Latino. 

Randomization and blinding 

The trial will randomize individual patients, stratified by 
site, in a 1:1 ratio of intervention to control using ran- 
domly permuted blocks with random block sizes. The 
coordinating site (the University of North Carolina) will 



produce, for each study site, sequentially numbered, 
sealed, opaque envelopes containing the randomized 
arm assignments. The research assistants, who will 
not know the randomization scheme, will perform the 
randomization by opening the envelopes sequentially 
as they enroll study participants. Health care providers 
at the clinic sites will not be actively notified of patient 
enrollment in the study. For budgetary reasons, the re- 
search assistant conducting the enrollment and index 
visit data collection will also be the patient navigator, 
and therefore it is not feasible to blind the research assist- 
ant to treatment assignment after randomization occurs. 
However, a separate, blinded member of the research team 
will determine the primary study outcome of CRC screen- 
ing test completion (based on medical record review at six 
months). In addition, the study biostatistician will program 
the primary models for addressing each of the aims using 
dummy treatment assignments and will remain blinded to 
actual treatment assignments until the models, along with 
any related assumptions, have been assessed and finalized. 

Intervention and comparison 

Participants randomized to the intervention group will re- 
ceive a combined intervention consisting of CRC screen- 
ing decision aid and assistance from a trained patient 
navigator. Participants in the control group will view an 
attention control video about food safety in their preferred 
language (English or Spanish) prior to the provider visit 
and usual care. We chose to use an attention control video 
so that the structure of the control arm mirrored the 
intervention arm. The food safety topic was chosen to 
provide information that is reasonably salient to the con- 
trol arm participants but that would not be likely to affect 
conversation during the physician encounter. 

Decision aid 

The decision aid is available in both English and Spanish. 
The English version was developed and tested rigorously, 
and has been continually revised and updated to reflect 
changes in evidence [22,34]. The Spanish version was 
adapted from the English version using a rigorous cultural 
and linguistic adaptation and evaluation process [25,35]. 
The decision aids are 14 to 16 minute long videos and 
were developed to promote CRC screening, while pre- 
senting a balanced view about the choice of screening 
modality (colonoscopy versus fecal occult blood test- 
ing). Participants assigned to the intervention group will 
view the decision aid prior to the physician visit. Both 
the English and Spanish versions are designed to be access- 
ible across all literacy levels by using easy-to-understand 
narration, vignettes, graphics and animations. Patients are 
introduced to the rationale of CRC screening and the two 
most widely available screening modalities (colonoscopy 
and fecal occult blood testing), and the key attributes of 
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both methods are explained, including the frequency of 
testing, discomfort, costs, risks, and effectiveness. At the 
end of each decision aid, the viewer is prompted to choose 
a brochure with a traffic light color scheme that signals his 
or her readiness to be screened, informed by Prochaska's 
transtheoretical model (red, pre-contemplation; yellow, 
contemplation; green, action) [22,31]. 

Patient navigation 

The second component of the intervention is navigation 
by a trained bilingual and bicultural patient navigator. 
Navigation will involve both initial face-to-face contact 
and semistructured phone contact. The role of the patient 
navigator will be to help patients overcome barriers to 
completion of CRC screening. The patient navigator will 
briefly meet the participant after the provider encounter 
to find out if screening decisions were made and if assist- 
ance in carrying out the screening plan is needed. The pa- 
tient navigator will then attempt to contact intervention 
participants at two weeks and (at the patient navigator's 
discretion) up to four additional times, as necessary, after 
the clinic visit to assist with screening test completion. 
Specific counseling will be tailored based on individual pa- 
tient factors, including choice of test strategy (fecal occult 
blood testing or colonoscopy), follow-up appointments 
(including a follow-up colonoscopy for a positive fecal oc- 
cult blood test), screening barriers, and stage of readiness 
for screening. For example, a patient who is considering 
screening (contemplation) might not have received a fecal 
occult blood testing kit at the index visit, but may later 
wish to receive the cards by mail. Another patient who is 
ready for screening (preparing for action) might have had 
a colonoscopy ordered by the provider, but may be having 
difficulty understanding how to schedule an appointment, 
or how to complete the bowel preparation procedure. 

Data collection and measures 
Overview 

Data collection will take place at three time points: base- 
line, immediately after the physician visit, and at six 
months after the initial study visit. Measures and timing 
of measures are shown in Table 1. Patient questionnaires 
will be administered orally in English or Spanish. 

Primary outcome 

The primary outcome of this study will be completion of 
a CRC screening test within six months after the initial 
study visit. Screening test completion will be assessed 
through a blinded medical record review. Patients will 
be considered current with screening if there is evidence 
of completion of a recommended screening test includ- 
ing home fecal occult blood testing, flexible sigmoidos- 
copy, or colonoscopy. We will record screening modality 
and results for all tests. For positive fecal occult blood 



Table 1 Time points for principal measures 



Domain 



Demographics and covariates 
Knowledge about screening 
Acculturation 

Patient-provider communication 
Intention to be screened 
Self-efficacy 
Screening completion 
Navigation process 
Navigation satisfaction 



Timing 

Baseline Post 6 months 
encounter 

x 

XXX 
X 

X 

X X 
X X 
X 

X X 
X 



tests, screening will not be considered 'completed' unless 
a follow-up colonoscopy is completed or is pending. 

Secondary outcomes and other measures 

Baseline measures will capture demographics, insurance 
status, health literacy, language preference, and accultur- 
ation (Latinos only). We will also assess CRC knowledge, 
self-efficacy, and intention to be screened at baseline, 
using measures from our preliminary studies [25]. Imme- 
diately after the provider visit, we will re-assess knowledge, 
self-efficacy, and intention to be screened, as well as 
provider-patient communication about CRC screening. At 
six months, we will re-assess knowledge, self-efficacy, and 
intention to be screened in the future. 

Analytic approach and power 
Analyses 

We will follow the intention-to-treat principle for all 
analyses. Our analysis of the primary hypothesis will be 
a direct, unadjusted comparison of proportions screened 
in intervention versus control arms using a Mantel- 
Haenszel /-squared test, controlling for site, conducted 
at the 0.05 significance level. Latino participants will be 
examined in a separate subgroup analysis. If substantial 
differences known to be associated with CRC screening 
are present at baseline between the intervention and 
control arms, multiple logistic regression analysis will be 
used to adjust for these variables. We will, similarly, use 
logistic regression models to explore whether ethnicity, 
patient language preference, or health insurance moderate 
the relationship between the intervention and screening 
behavior by testing appropriate interaction terms, each at 
the 0.05 significance level. If any interaction is significant, 
the intervention will be tested within the respective 
subgroups using the model with appropriate contrast 
statements. 

To address the second objective, we will apply a struc- 
tural equation model (specifically, a path analysis with 
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manifest variables) with all variables incorporated ap- 
propriately for their scale (that is, knowledge will be or- 
dinal, while self-efficacy, intent, and communication 
will be categorical). The model will use data from all 
patients and will control for baseline knowledge, self- 
efficacy, intent, ethnicity, and site as exogenous vari- 
ables. The primary model will include indirect effects of 
the intervention on the outcome through the potential 
mediating variables along with the direct effect, to allow 
assessment of whether any mediation is complete or 
partial. However, in the primary model, no structural 
model will be imposed relating the mediating variables 
to one another, beyond simple correlations. As a sup- 
portive, secondary, analysis, we will also fit a model that 
imposes the structural model depicted in Figure 2 and 
will assess its fit using standard fit indices (that is, root 
mean squared error of approximation, Bollen's incremen- 
tal index, and the Tucker-Lewis index). Nested models will 
be compared using j-squared difference tests at the 
0.05 level. 

Power calculations 

We are planning to recruit at two clinics for 15 to 
20 months each. We anticipate being able to enroll 
about two or three patients per week at each clinic for a 
total sample ranging from 250 to 380. This will provide 
more than adequate power to answer the primary re- 
search question of intervention effectiveness among all 
participants and reasonable power to test the effective- 
ness among Latino participants. If screening status is 
assessed for at least 90% of enrolled participants, a sam- 
ple size of 250 will provide at least 90% power to detect 
a 20% difference in screening completion rate between 
the groups, assuming equal group sizes, two-sided a of 
0.05, and a 20% screening rate in the control group. 
Under these same assumptions, enrolling 150 Latino 
participants will provide at least 70% power to detect a 
20% difference in screening completion rates. 



Discussion 

The CHOICES/OPCIONES trial will help fill several 
gaps in our understanding of how to improve rates of 




DECISION AID 



CRC screening among vulnerable populations. First, al- 
though several trials have tested either patient navigation 
or decision aid interventions to increase informed choice 
and promote CRC screening, this will be the first clinical 
trial, to our knowledge, to test a combination of the two 
approaches [36-39]. Second, this trial will test a pragmatic 
intervention delivered in a real-world clinic-based context. 
In contrast with studies that deliver patient navigation 
remotely (that is, only by telephone), this study will use bi- 
lingual navigators who are encountered at the clinical site 
and therefore likely to be viewed as part of the clinical 
team. Thus, findings may have implications for clinical 
and payment policies that facilitate incorporation of pa- 
tient navigation for cancer screening into patient-centered 
medical home models of care [40] . 

Third, this trial will advance scientific knowledge regard- 
ing methods of overcoming cancer screening disparities 
for Latino populations, who make up the largest and fast- 
est growing racial or ethnic minority group in the USA 
and who have substantially lower CRC screening rates 
than non-Latinos. Fourth, by measuring how viewing a 
cancer screening decision aid before a primary care visit 
affects intermediate outcomes (screening-related know- 
ledge, self-efficacy, intent, and communication with a 
healthcare provider), the study will enhance our mech- 
anistic understanding of how patient-directed interven- 
tions affect communication, decision making, and 
screening behavior. Specifically, the study will help elu- 
cidate the causal role that these intermediate factors 
play in mediating screening behavior. Understanding these 
causal links is important in designing effective cancer 
screening behavioral interventions. 

Lastly, the exploratory aims of the study have the poten- 
tial to shed light on how this kind of intervention interacts 
with key patient-level demographic factors of health insur- 
ance and language preference. These findings may inform 
future research and policy questions, such as those related 
to healthcare access for immigrant populations, and the 
degree to which these kinds of intervention should target 
Latino populations broadly, or should be focused more 
specifically on the more vulnerable limited English profi- 
ciency subpopulations. 

Trial status 

This trial is currently enrolling participants. Data col- 
lection began in January 2014, and will continue until 
December 2015. 

Abbreviation 

CRC: colorectal cancer. 



Figure 2 Conceptual model for the CHOICES/OPCIONES project. 



Competing interests 

The authors declare that they have no competing interests. 



Brenner et at. Trials 2014, 15:275 
http://www.trialsjournal.eom/content/15/1/275 



Page 7 of 8 



Authors' contributions 

ATB participated in the study design and drafted the manuscript. CMG, MP, 
RLR, RMH, AM, BUH, MAW, HT, KH, and DR participated in the study design. 
MAW also conducted the power calculations and designed the analytic 
approach. KH also provided assistance in the literature review. DR also 
conceived the study. All authors critically reviewed the manuscript for 
intellectual content, approved the final version, and have agreed to be 
accountable for all aspects of the work. 

Acknowledgements 

This project is funded by the American Cancer Society (Grant RSG-1 3-1 65-01 
-CPPB). Dr. Brenner is supported by the Association for Healthcare Research 
Quality's National Research Service Award (Grant # 5-T32HSHS000032). 
Dr. Weaver is supported by the National Center for Advancing Translational 
Sciences, National Institutes of Health (Grant # 1 UL1TR001 1 1 1-01). Pilot work 
for this study conducted by Drs. Getrich, Rhyne, and Hoffman was funded by 
a Pilot Project Award from the University of New Mexico Clinical and 
Translational Science Center (Grant # 8UL1TR000041). Pilot work for this study 
conducted by Dr. Reuland was funded by the North Carolina Translational 
and Clinical Sciences Institute, the integrated home of the Clinical and 
Translational Science Awards program at the University of North Carolina at 
Chapel Hill, which is supported through the National Institutes of Health 
(Grant 1 UL1TR001 1 11). We would like to thank the following for their 
contributions to the study: Megan Hall, Anita Martinez, and Patricia Avraham. 

Author details 

1 Cecil Sheps Center for Health Services Research, University of North Carolina 
at Chapel Hill, 725 Martin Luther King Jr Boulevard, Campus Box 7590, 
Chapel Hill, NC 27599-7590, USA. department of Anthropology, University of 
Maryland, College Park, MD, USA. division of General Internal Medicine, 
University of North Carolina School of Medicine, Chapel Hill, NC, USA. 
4 Department of Family and Community Medicine, University of New Mexico 
School of Medicine, Albuquerque, NM, USA. department of Internal 
Medicine, University of New Mexico School of Medicine, Albuquerque, NM, 
USA. 6 University of New Mexico Cancer Center, Albuquerque, NM, USA. 
'Department of Family Medicine, Carolinas Healthcare System, Charlotte, 
USA. departments of Medicine and Biostatistics, University of North Carolina 
at Chapel Hill, Chapel Hill, NC, USA. 

Received: 28 April 2014 Accepted: 23 June 2014 
Published: 8 July 2014 

References 

1 . American Cancer Society: Cancer Facts and Figures for Hispanics/Latinos: 
2012-2014. Atlanta, GA: 2012. 

2. American Cancer Society: Cancer Facts & Figures. Atlanta, GA: 2012. 

3. Klabunde CN, Cronin KA, Breen N, Waldron WR, Ambs AH, Nadel MR: 
Trends in colorectal cancer test use among vulnerable populations in 
the United States. Cancer Epidemiol Biomarkers Prev 201 1, 20:161 1-1621 . 

4. Jafri NS, Gould M, El-Serag HB, Duan Z, Davila JA: Incidence and survival of 
colorectal cancer among Hispanics in the United States: a population-based 
study. Dig Dis So' 201 3, 58:2052-2060. 

5. Rim SH, Joseph DA, Steele CB, Thompson TD, Seeff LC, Centers for Disease 
Control and Prevention (CDC): Colorectal cancer screening - United States, 
2002, 2004, 2006, and 2008. MMWR Surveill Summ 201 1, 60:42-46. 

6. Joseph DA, King JB, Miller JW, Richardson LC, Centers for Disease Control 
and Prevention (CDC): Prevalence of colorectal cancer screening among 
adults - behavioral risk factor surveillance system, United States, 2010. 
MMWR Morb Mortal Wkly Rep 2012, 61:51-56. 

7. Centers for Disease Control and Prevention (CDC): Cancer screening - United 
States, 201 0. MMWR Morb Mortal Wkly Rep 201 2, 61 :41 -45. 

8. Holden D, Jonas DE, Porterfield DS, Reuland D, Harris R: Systematic review: 
enhancing use and quality of colorectal cancer screening. Ann Intern Med 
2010, 152:668-676. 

9. Diaz JA, Roberts MB, Goldman RE, Weitzen S, Eaton CB: Effect of language 
on colorectal cancer screening among Latinos and non-Latinos. Cancer 
Epidemiol Biomarkers Prev 2008, 1 7:21 69-21 73. 

10. Getrich CM, Sussman AL, Helitzer DL, Hoffman RM, Warner TD, Sanchez V, 
Solares A, Rhyne RL: Expressions of machismo in colorectal cancer 
screening among New Mexico Hispanic subpopulations. Qual Health Res 
2012, 22:546-559. 



1 1 . Klabunde CN, Vernon SW, Nadel MR, Breen N, Seef LC, Brown ML: Barriers 
to colorectal cancer screening: a comparison of reports from primary 
care physicians and average-risk adults. Med Care 2005, 43:939-944. 

12. O'Malley AS, Beaton E, Yabroff KR, Abramson R, Mandelblatt J: Patient and 
provider barriers to colorectal cancer screening in the primary care 
safety-net. Prev Med 2004, 39:56-63. 

13. Breen N, Rao SR, Meissner HI: Immigration, health care access, and recent 
cancer tests among Mexican-Americans in California. J Immigr Minor 
Health 2010, 12:433-444. 

14. Walsh JM, Karliner L, Burke N, Somkin CP, Pham LA, Pasick R: Physicians' 
approaches to recommending colorectal cancer screening: a qualitative 
study. J Cancer Educ 2010, 25:385-390. 

15. Johnson-Kozlow M: Colorectal cancer screening of Californian adults of 
Mexican origin as a function of acculturation. J Immigr Minor Health 2010, 
12:454-461. 

16. Shelton RC, Jandorf L, Ellison J, Villagra C, DuHamel KN: The influence of 
sociocultural factors on colonoscopy and FOBT screening adherence 
among low-income Hispanics. J Health Care Poor Underserved 201 1, 
22:925-944. 

1 7. Arnold CL, Rademaker A, Bailey SC, Esparza JM, Reynolds C, Liu D, Piatt D, 
Davis TC: Literacy barriers to colorectal cancer screening in community 
clinics. J Health Commun 2012, 17:252-264. 

18. von Wagner C, Semmler C, Good A, Wardle J: Health literacy and 
self-efficacy for participating in colorectal cancer screening: the role of 
information processing. Patient Educ Couns 2009, 75:352-357. 

19. Stacey D, Legare F, Col NF, Bennett CL, Barry M, Eden KB, Holmes-Rovner M, 
Llewellyn-Thomas H, Lyddiatt A, Trevena L, Wu JHC: Decision aids for 
people facing health treatment or screening decisions. Cochrane 
Database Syst Rev 201 4, 1:CD001431. 

20. Volk RJ, Llewellyn-Thomas H: The 2012 IPDAS background document: an 
introduction. In 2012 Update of the International Patient Decision Aids 
Standards (IPDAS J Collaborations' Background Document. Edited by Volk RJ, 
Llewellyn-Thomas H. http://ipdas.ohri.ca/IPDAS-lntroduction.pdf 2012. 

21 . Lewis CL, Brenner AT, Griffith JM, Pignone MP: The uptake and effect of a 
mailed multi-modal colon cancer screening intervention: a pilot 
controlled trial. Implement Sci 2008, 3:32. 

22. Pignone MP, Harris R, Kinsinger L: Videotape-based decision aid for colon 
cancer screening. Ann Intern Med 2000, 133:761-769. 

23. Miller DP, Spangler JG, Case LD, Goff DC, Singh S, Pignone MP: 
Effectiveness of a web-based colorectal cancer screening patient 
decision aid: a randomized controlled trial in a mixed-literacy 
population. Am J Prev Med 201 1 , 40:608-61 5. 

24. Schroy PC, Emmons K, Peters E, Glick JT, Robinson PA, Lydotes MA, 
Mylvanaman S, Evans S, Chaisson C, Pignone M: The impact of a novel 
computer-based decision aid on shared decision making for colorectal 
cancer screening a randomized trial. Med Decis Making 201 1, 31:93-107. 

25. Reuland DS, Ko LK, Fernandez A, Braswell LC, Pignone MP: Testing a 
Spanish-language colorectal cancer screening decision aid in Latinos 
with limited English proficiency: results from a pre-post trial and four 
month follow-up survey. BMC Med Inform Decis Mak 2012, 12:53. 

26. Freeman HP, Rodriguez RL: History and principles of patient navigation. 
Cancer 2011, 117:3537-3540. 

27. Calhoun EA, Whitley EM, Esparza A, Ness E, Greene A, Garcia R, Valverde PA: 
A national patient navigator training program. Health Promot Pract 2010, 
11:205-215. 

28. Wells KJ, Battaglia TA, Dudley DJ, Garcia R, Greene A, Calhoun E, 
Mandelblatt JS, Paskett ED, Raich PC, Patient Navigation Research Program: 
Patient navigation: state of the art or is it science? Cancer 2008, 
113:1999-2010. 

29. Jandorf L, Braschi C, Ernstoff E, Wong CR, Thelemaque L, Winkel G, 
Thompson HS, Redd WH, Itzkowitz SH: Culturally targeted patient 
navigation for increasing African Americans' adherence to screening 
colonoscopy: a randomized clinical trial. Cancer Epidemiol Biomarkers Prev 
2013, 22:1577-1587. 

30. Paskett ED, Harrop JP, Wells KJ: Patient navigation: an update on the state 
of the science. CA Cancer J Clin 201 1, 61:237-249. 

31. Prochaska JO, DiClemente CC: Stages and processes of self-change of 
smoking: toward an integrative model of change. J Consult Clin Psychol 
1983, 51:390-395. 

32. Bandura A: Social Foundations of Thought and Action: A Social Cognitive 
Theory. Englewood Cliffs: NJ Prentice-Hall: 1986. 



Brenner et at. Trials 2014, 15:275 
http://www.trialsjournal.eom/content/15/1/275 



Page 8 of 8 



33. US Preventive Services Task Force, Calonge N, Petitti DB, DeWitt TG, Dietrich 
AJ, Gregory KD, Harris R, Isham G, LeFevre ML, Leipzig FiM, Loveland-Cherry 
C, Marion LN, Melnyk B, Moyer VA, Ockene JK, Sawaya GF, Yawn BP: 
Screening for colorectal cancer: US Preventive Services Task Force 
recommendation statement. Ann Intern Med 2008, 149:627-637. 

34. Kim J, Whitney A, Hayter S, Lewis C, Campbell M, Sutherland L, Fowler B, 
Googe S, McCoy R, Pignone M: Development and initial testing of a 
computer-based patient decision aid to promote colorectal cancer 
screening for primary care practice. SMC Med Inform Decis Mak 2005, 5:36. 

35. Ko LK, Reuland D, Jolles M, Clay R, Pignone M: Cultural and linguistic 
adaptation of a multimedia colorectal cancer screening decision aid for 
Spanish-speaking Latinos. J Health Commun 2014, 19:192-209. 

36. Myers RE, Bittner-Fagan H, Daskalakis C, Sifri R, Vernon SW, Cocroft J, DiCarlo 
M, Katurakes N, Andrei J: A randomized controlled trial of a tailored 
navigation and a standard intervention in colorectal cancer screening. 
Cancer Epidemiol Biomarkers Prev 2013, 22:109-1 1 7. 

37. Trevena U, Irwig L, Barratt A: Randomized trial of a self-administered 
decision aid for colorectal cancer screening. J Med Screen 2008, 15:76-82. 

38. Lasser KE, Murillo J, Lisboa S, Casimir AN, Valley-Shah L, Emmons KM, 
Fletcher RH, Ayanian JZ: Colorectal cancer screening among ethnically 
diverse, low-income patients: a randomized controlled trial. Arch Intern 
MedlO]], 171:906-912. 

39. Katz ML, Broder-Oldach B, Fisher JL, King J, Eubanks K, Fleming K, Paskett ED: 
Patient-provider discussions about colorectal cancer screening: who 
initiates elements of informed decision making? J Gen Intern Med 2012, 
27:1135-1141. 

40. Berenson J, Doty MM, Abrams MK, Shih A: Achieving better quality of care 
for low-income populations: the roles of health insurance and the 
medical home in reducing health inequities. Issue Brief (Commonw Fund) 
2012, 11:1-18. 



doi:1 0.1 1 86/1 745-621 5-1 5-275 

Cite this article as: Brenner er al: Comparing the effect of a decision aid 
plus patient navigation with usual care on colorectal cancer screening 
completion in vulnerable populations: study protocol for a randomized 
controlled trial. Trials 2014 15:275. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at /^'\ n! _, ul _-| r Q r,tr=l 

www.biomedcentral.com/submit ammBa central 



V 



